Surface-dependent modulation of proliferation, bone matrix molecules, and inflammatory factors in human osteoblasts.
Surface properties affect the biological properties of cells modulating the expression of different factors. Osteoblasts contribute both to new bone formation and controlling haematopoiesis through cytokines and growth factors. We analyzed the effect of bone (calcium-phosphate bone slides), cartilaginous (hyaluronan-based scaffold), and plastic substrate culture on human osteoblast proliferation, bone matrix molecule, and inflammatory factor expression. Osteoblast proliferation increased to a greater extent when the cells were grown for 14 days on plastic and bone slides, whereas hyaluronan-based scaffold (HA-scaffold) induced only a minimal increase. Collagen type I, osteonectin, alkaline phosphatase and osteocalcin were expressed on osteoblasts grown on plastic and bone slides and down-modulated at mRNA and protein level by HA-scaffold. Bone slides showed the ability to increase osteopontin mRNA expression. The expression of CXCR4 and CXCL13 was upregulated by bone slides and HA-scaffold, while CXCL12 and CXCR5 expression was down-modulated. These data suggest a substrate-dependent modulation of human osteoblast proliferation, bone matrix and inflammatory factor expression, which might help to understand the active role played by osteoblasts in bone microenvironment by coupling bone extracellular matrix, chemokines and the haematopoietic system.